Supplementary
. Additional identified mucin-like fragments in the zebrafish genome.
Supplementary Addendum S1. Protein sequences of secreted gel-forming mucins in zebrafish used for the construction of the protein domain models.
Supplementary Addendum S2. Protein sequences used for the construction of the phylogenetic trees.
Supplementary Addendum S3. Sequences of the verification transcripts.
Supplementary Figure S1 . Genomic structure of five predicted polymeric secreted mucins in zebrafish. Four of the mucins have been assigned across chromosomes 25 and 7. For muc2.1, the genomic position is unknown and hence, it is arbitrarily depicted left to the mucin gene cluster on chr25, relative to the position of the gap in the current genome assembly. The top bars show the genomic locations of computationally predicted VWD and PTS coding domains. PTS domains (blue boxes) were predicted by PTSPRED 22, 23 and VWD domains (grey boxes) were predicted by Genewise 37 .
Ensembl transcript models 36 (in red) for the corresponding genomic regions are aligned below. To confirm the computationally predicted mucin domains we experimentally verified selected regions of each mucin transcript with RT-PCR and sequencing (pointers above transcript models represent the positions of the amplification primers).
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Supplementary Addendum S3. Sequences of transcripts obtained by RT-PCR and sequencing to verify the expression of mucin genes. The primers used for amplification of each transcript are also shown. TGACATGGGTTGAAAGCAAACTAAGAGACATTATAAATAGACAACTGTTAGCAGATGACTCACATTAGCTCTTGAGG  ATGGGTTTCGACTCTGAGGGGACGGTCAGGATGCCCCAGATGTGGATGCTGAGATGGGTCTTCCTACTGGCCGGGCT  GCAGTCCATACAAGCAGGCTTTATGGGAGATTACAGAGATATGGAAAATCCTATGACTCCTATGTGGCCAACAACAC  CAGCTATCTCTATGACAAGTGTGCCAGTAATTACAGTTGAACCCAACCCCGATCATCGGTCCACGATCTGCAGCACA  TGGGGAAATTTCCACTTCAAGACGTTCGATGGTCATTTCTTTCAACTGCCAGACACATGCAACTATGTTCTGGCGGT  GATGTGTGATGCCGCATCATCTGATTTTAACATCCAGATGCAAAGGGAGACTTTAAATGGCTCAATCTCATTTAGCA  CAGTCTTAATAAAGCTGGACGGGACAGTTATCAAAGTCACCGACAGCGACATCACTATGGGTGAAGAAACGGTCACG  GTTCCTACTTATAAAAATGGAATTAAAATTGAGGGAAGTCCAACCAGTTTCAAGATCTCCAACAAACATGGAGTGAC  TGTCTTTTGGGAGGAAGACAACTCTCTGTCGATTGAACTTCCTGAGAAGTATCAAGGCCAGACCTGTGGACTCTGCG GAGACTTTAATGGCAACTTGGCTGATGATATCACTGATAATGGTCCGGCTACATGGAAGGTGTCCATATCAACTGAA  ATCTGTGAGGAGGTCACTCTTCCATCTACTGGTCCGTGTGACGAGCTATCAGAGCAGGCAAGCTTTTGCGAGGAGTA  CCTCATCAGTCCAGGGTTTAGTGGCTGTTATGATGTGATGGACATGAGAATATTTCAGAAAGCCTGTGTGAGCGACC  TGTGTCAATGTTATGGCAACCATGACTGTCTGTGCAACACACTAACAGAGATCTCACGACAATGCACACATGCTGGA  GGACAACCAGGAACATGGAGAACAGAACAGCTCTGCCCAAAGACGTGTCCCCTAAACCTGCAGTACCTGGAGTGTGG  CGGTCCATGCAGGAACACCTGCTCAGGCCCAACTGCAAATCTAATGTGTACCGATCATTGTGTGGACGGCTGCTTCT  GCCCTGAAGGCACCGTTGAAGATGACATNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN  NNNNNNNNNNNNNNNNNNNGAGAGTCTTACCAACAAGCTTGCAAATCATGTACATGTGATGCTGGACACTGGACCTG  CACATACCTGGACTGTCCCGGCACATGCTCTGTTGTTGGAGGTTCTCACGTCACCACTTTTGATGGAAAGAGCTTCA  CCTTCAGCGGGAACTGCGACTACATCCTCACTAAGCACTCTGCAGACAGTGACTTTGCTGTTGTGGGAAATCTGGCA  AAGTGTGAAGCATCCCGAACAGACACCTGCTTACACTCAGTTACCCTTGTCATCTCTGGGACCACTATTAGTTTTTC  CTCCAGTGGAGATGTGACATTAAATAACATCAATTCAAAAGAGCTTCCTTTCAGCATTGGTCCTGTGAGTATCTTCC  AGCCCTCTTCCTCCTTCATTATTGTTGATTTGACGAGCGTTCGTCTGGAGATTCAGCTGGCTCCAGTCATGCAGTTG  TACATTGTAGCCAGCACTGAAGAGAAAGGAAAAATGACTGGTCTGTGTGGGAACTATAATGATGTCCAAACAGATGA  TTTTAAAACTGAATCAGGCATTATCGAGGGCACCCCAACATCCTTTGTCAACTTTTGGAAACAAAACTGTCCAGATC  TTGAAATCACATTTGACAACCCATGCAGCTTGAACATGGACACAGAGAAACTTGCTAAAGACTGGTGCTCCCGCCTT  ACAAATCCAAATGGCACCTTTTCCGAGTGTCACTCAGAAATATGTCCTGAGATGTACTACCAAAGGTGCGTCTATGA  CACCTGCAAGTGTTCAGATATTAGGAAGTGCATCTGTGCAGCCGTGTCCACCTATGCCCACGCATGTGCCGCCAGAG  GAATCATTCTCCACGACTGGATGGATACAGACCCTTGTGAATCTGAGTGTCCGGAAAACATGAAGCACTCCTACGAA  GTGACCAGCTGTGGCAGCACCTGCCGCTCTCTCAGTGGACAAGAAAACACCTGCCAAGGGTCCTTCACACCTGTACA  TGGCTGTGTTTGTTCTGAGGGAACCTACCTTAACGAAGAAGGCAAATGTGTACATGCTGGAATGTGTCCTTGTTATT  ATGGCAACCAGGTCATACAGCCATCCGCAGAGTTCAACAAGGAAGGTGCTAAATGCACCTGTAACAATGGCAAACTG  GATTGCTCCAGTCATGAAGACTGCGTGGCTCCAATGACATTCTTCAAATGCTCACATCCTGGAGAAAAAGGCACAGA  ATGTCAGAGGACATGCGACAAACAAGACCCAAACAATTGCGTGAGCACAGGGTGTGTATCAGGGTGTATGTGTCCTG  AGGGCCTTTTGGCTGATGGAAATGGTGGATGTGTGATGAGGGAAAACTGTCCATGCACCCATAACGGTGTCGCAAGT  TCACCTGGGGATCAAGTTCAACAGGACTGTAACACCTGCACATGCACAAACGGTATGTGGATTTGTACACAGAAGGC  ATGTTACGGCACCTGTACCATCTACGGTGAAGGTCATTTCAGGACTTTTGATGGCAACAGATACTCCTTCCATGGAG  ATTGTGAACACACCTTAGCCCACGATTATTGTGATGGAAACCCCAGTCCCTCTTTCCGCCTTGTCACCGAAAACATT  CCCTGTGCCACAGCCAACTCCATTTGCTCCAAGTCTATTAATCTTTTCTTCGGGAGATATGAGATGATTTTATCAGA  GGATGATGGCGTGAAAGTTGTTGAAGGCAACGGCACAGAATACAAATATCAAATCAATTATGGAGGCATATATGTGG  TCATAGAGATCGAAGGTCTTCTGAACCTAATCTGGGATGAGAAAACAAGTGTGATGATCCAGCTCCATCCCAAATTA  AAGGGCAATGTGTGTGGACTGTGTGGAAACTTTGATGGCAATGCAAACAATGACTTCATGAAGCACAATGGGGAAGT  GGTGACAGATCCAGAGGAGTTTGGCAATAGCTGGACGGTGGATTCAAATTGTCCTGATGTGACAAATGTGATGCATC  CTTGTGAAGCACATCCACATAGGAATTCCTGGGCTATCAAGCAATGCAGA   F3 -IJ7 -catccctaggcacatccact  R3 -IJ63 -tgttttgcgtcgcttaagaa   CATCCCTAGGCACATCCACTGTTACACCAACTACTGGAACTTCGGCACCAACTTCTACAGAAACACCATCCACAACA  ACATCCATTACTTCACCAACGACTGAAACATCAACACCAACTTCTACAGAAACACCATCCACAATCACATCTACTGT  TACACCAACTACTGAAACATCAACACCTACTTCAACAGAAACTACATCTACAACAATTCCAGTAACAACTATACCAA  CAGAAACTCCATCTACAGTTGTTACAGTAACAACTTTATCAACAGAAACTCCATCTACAACAGTTTCAGTAACAACT  ATACCAACAGAAACTCCATCTACAATTGTTACAGTAACAACTATATCAACAGAAACTCCATCTACAACTGTTACAGT  GACACCTATATCAACAAAATCTCCATCTACAATTGTTACAGCAACACCCAAATCAACAAAAACACCATCTATAACTA  TTGGATCTACAACAACTATGTCAACAGAAAAACCATCTACATCTAGCAAATCTACAACAACATCCACATCAACAAAG  CCTGTTACTACTACAACAAAGTTCACTGTGCATACAGGTCCAGTTCGCACCACTCCAAATCCAGAACAACCATCAAC  TCAATGTAACTGCACATATTTAAATGCAATATTCTTACCAGGGTCATCAATATACAATAAAACAGATAAAGCAGGTT  GGTGCTTTTCCGCTCACTGCAACTCCTCGTGCAGTATTATCATACAGGCTGAGCCATGTGCAACAACAACACCACCA  ACAACAACACCAACAACGACACCAACAACGACGACATCCAAACCGAACAAAAATGATTGCACACAGGTCCAAAGAAA  GAATATGGAGTCCTGGATTGAAAACTGCAAAAACTACACGTGTAAAAATGGCAAGGTAACCTCAGTGCCTCTACAGT  GTGACAAATCTGACAAGGTCATGCCTACATGTACCAATGGAATTAAAGCTAAGAAGGTGTCTTATAACAACGGCTGC  TGCTCTAGATATGAATGCGAATGTAAATGCAGTGGTTGGGGTGACCCACATTACCAAATGTTTGATGGAACATACTA  TGACTTCCAAGGAAATTGCACTTACGTCTTGTTCAAAGAAATCGTCCCAAGATATAACATCAGTGCCTATGTTAAAA  ACTACTTATGTGATCTTCAAAATAATCTTGCCTGCCCAGAGTATGTGATTGTGAACTACAAATCATATAGCATTAAG  CTGACAAGCAACACCAAAGAGATTGAGGTCTATGTTAATGATGATTTGAAACAACTAACTTACGTCAATAACAACTT  CTTCATCACCACCTCTGGCATTGGAGTCATTTTGAACATCACTGAAATCAATGTCGAGATTACTGTGAATCATCAAG GCTTTGTGATCAATCTCCCATTCTCCTACTTCAGTGGTAATACAGAGGGGCAGTGTGGGGTCTGCGACAACAATCGT  ACAAATGACTGCAGACGTCCTGATGGACAAATCGACAAATCGTGTGAGAACATGGCACAGCTTTGGATGGTTCCCCC  AGGATGCCAGCCTCCTAAACCTATACCTAAGCCTACACCTCCTCCAGTTATCTGCAACCCCAGTATTTGTGAATACA  TCAAGGGCGACATGTTTAAGGAGTGCCATGATCATATTCCTTACGAAAGTTATTACGAGTCATGCAAATTTGACGTG  TGCCGCATGGGAAATCGCTCAATTGGTTGCACCAGTCTTGAGGCGTATGCTGCATTGTGTGGAAAAGAAGGCATCTG  TGTGGACTGGAGAACCTCAGATGACCTCAAGCGAACATGTGCACACAATTGCCCCAGTCACAAAGTCTACAATGCAT  GTGGACCTAAAGTGGAAAAAACCTGCAGTACCAGGTACAATGACTTGTTTGTGGAGAAAGACTGTCAAGGCGCAAGC  TGTCATCAAACATATATGGAAGGTTGTTTCTGTCCTGATAACACCTATCTAGTTAGTTCAACGACAGATTACTGTAC  GGCTTACTGCGACTGCATCGGCCCTGATGGATTACCTCGAGAGCCTGGAGACACATGGACCATGGACTGTTACACAT  ACACCTGCTCCAATGAGACCTTTGGGATCACCAAAGAACTTGTTGGGTGTCCGACTATAGTACCCTGTGGACCTGAG  CACAAACTAATCATTAACAACTGCTGTCCAACCTGCGTGTGTGATCTGGAGGTCTGTCTCCACAAGAAATGTGATGT  GGGATTCGAGTTAGCGGAACACGCAAATGAAGGCAGTTGCTGTCCACTCTGTGTGCCCAAAGACGTCTGTGTGTACA  ATAACACCGAGTACCAGCCTGGATCCACAATCTACCCAGACCCTTGTGTCGAATGTAACTGTGACATGGAGAAAGAC  CCAGAGACACAACTACACACCGTCTCCTGCGTTTCTAAAATCTGTGAACCTTGCCTTGAGGGCTTTGAGCTCGTGGA  ACAAAACGGAGAGTGTTGTGGAACATGCAAGCCAAATGCCTGTATTTATGTGTCAGATAACATCACACATATTCTCA  GTGAGGGAGAGAGTTACAATTATAAATGTGAAAGTGTGACCTGTCAGCAAGTCAATGGGACGTACATAATAGAGAGG  ACCATACCAACCTGTCCCGAAATCAATCCAGATCAATGTGTGCCTGGAACACTGGGACTCGATGAAGATGGATGCTG  CAACACCTGTGAACTCAAGAACTGTGTTCGTGTGAAGAACATGACAGATGTCACAGTGAATGACTGCAAGTCCATCA  ACCCCATTGAAGTCACATCCTGCAGTGGAAACTGCGACACAGAATCAATGTATTCAATGGGCGCAAACACCATGATG  CACAGCTGTTCCTGCTGTAAGGAGACGAAAACCAGCGTTAAAAAGGTGACGCTGAAGTGTGCGGACGGCAGTGAAAT  CCCTCATGACTACGTCTACATAGAGAGCTGCAGATGCACTCCTATTACATGCGAAAACCAGAAAACCAATGGATAAA  TGATCATGTTCACATTGGTTTAATGGCTACAATTCCAGATATTACTGGAAAAATATGTATCTTTAGTGAATGACTGT  ACCATTCAGCTCTTTGTTCTATAACTACTGTCACTGAGGGAATTTTCCGGATATTTTGAATTGTTTTGTTTGTTCTT  AAGCGACGCAAAACA   muc5.2  F1 -IJ68 -ctgagatgggtcatcctgct  R1 -IJ71 -gtctcgggtgatgaaggtgt   ATGGACTGTGGGACGGTGATGTTGTCCCACATGCGGATGCTGAGATGGGTCATCCTGCTGGCAGGGATGCAGTCTAT  ACGAGCAGACTTCATGGGAGATTATGGAGACGGTATGAAGGACCCTATGGACTTTACTTGGCTGCCAACAACAACTG  TGTCCCCCACTATGACGACTGTGATGGTAACAAAAGTTGAACCCAAACCTGATCATCAGTCCCGAATCTGCAGCACA  TGGGGAAATTTCCACTTCAAGACGTTCGATGGTCATTTCTTTCAGCTGCCAGACACGTGCAACTACGTTCTGGCGGT  GATGTGTGACGCCGCCATTTCTGATTTTAACATCCAGATGCAAAGAGACACTGTCAATGGCTCCATCTCATTTGGCT  CAGTCATAGTAAAGCTGGACGGGACAGTCATCAAAATCACAGACAGCGGCATCATGATGGACGATCAAGTGGTGTCT  GTTCCGATCAATCAGAAGGGAATTAAAATAGAAGGAAGCCCAACAAGTATTAAGATCTCCAGATATGGAATGACCAT  CTTTTGGGAAGAAGACAACTCTATAGCGATTGAACTTGCGGAGAAATATAAAGGGCTGACATGTGGACTCTGCGGAA  ACTACAATGGCGACAAGGATGATGATATGCCTGAGAGTGGTAAATGTCATGTTTTTGTAGTGTCATCCACATGGAAG  ATCTCAACACCAACTGAATCCTGTGAAGACGTTATACTTCCACCCAAGGATCAGTGTGACCAGAACACAATGGTTTG  CCAGCAGTACCTCAGCAGTCCAGGGTTTAGTGGCTGTTATGATGTGATGGACATGAAAATATTTGAAAAAGCCTGTG  TGAGCGACATGTGCCAATGTTACGGCAGCCATGACTGTCTGTGCAACACGCTAACAGAGATCTCACGACAATGCACA  CATGCTGGAGGACAACCAGGAACATGGAGGACAGAACAGCTCTGCCCAAAGATGTGTCCTATAAACCTGCAATACAT  GGAGTGTGGAGGTCCGTGTAAGAGCACTTGCTCTGATCCAACTGCACATCTAATGTGTAAAGATCACTGTGTGGATG  GCTGCTTCTGCCCTGAAGGGACCGTTGAAGACGACATTGGTCAGGGTGGTTGTGTTCCTGTAAACGAGTGTCCATGT  GTGCATGATGGCACAGTATATAAATCAGGAGAGTCTTACCAACAAGCTTGCAAAAAATGTTTTTGTGCCGCTGGGCA  CTGGACCTGCACATACCTGGACTGTCCCGGCACATGCTCTGTTGTTGGAGGTTCTCACGTCACCACTTTTGATGGAA  AGAGCTTCACCTTCAGCGGGAACTGCGACTACATCCTCACTAAGCACTCTAACGACAGTGACTTTGCTGTTGTGGGA  AATCTGGCAAAATGTGAGCCAGCACGAACAGACACATGTCTTAATTCAGTTACCCTTGTCATCTCTGGAACCACTGT  AAGCTCTAGATTTTGTATCCTAACCACTCTTTTCATTGTCCCAGGTCCTGTGAGCATCTTCCAGCCCTCTTTGTCTT  TCATTATTGCTGATTTAAACAGTCTTCGTCTGGAAATCCAGCTGGCTCCAGTTATGCAGTTGTACATTGTAGCAAGC  ACTGAAGAGAAAGGAAAAATGACTGGACTGTGTGGAAACTACAATGATGTCCAATCAGATGACTTTAAAACAGATTT  GGGTATCACAGAGGGCACAGCGATATCTTTTGCCAACTTTTGGAAGAAAACCCCATATAGTTGTCCTGATCTTGAAA  ACACATTTGACAACCCCTGTAGCCTGAGTGTGGACACAGAGAAACTTGCTAAAGACTGGTGTTCCCGTCTGACTAAC  CAAAGTGGAGCCTTTTCTGCATGTCATTCAGAAATATGCCCAAAGATTTACTATGAAAGGTGCGTCTATGACACCTG CAAGTGTGCAGATATCAGGAAGTGCATCTGTGCGGCTGTGTCCACTTATGCCCATGCTTGTGCTGCAAGAGGAATCA  TTCTCCAAGGCTGGATGGATTCAGACCCTTGTGAATCTGAGTGTTCAGAGAACATGAAGCACTCCTACGGTATGACT  GGCTGTGGCCTCACCTGCCGTTCTCTCAGTGGACAAGAAAACACCTGCCAAGGGTCCTTCACGCCTGTAGATGGCTG  TGTTTGTTCTGAGGGAACCTACCTTAATGAAGAAGGCATCTGTGTGCCTGCTGACCAGTGTCCTTGTTACAGCGGTG  ACCAGGTCACAAAACCTTCGGAAGTATCCCACGTAGATGGTCTAACATGCACCTGTAAACTTGGCAAACTGCACTGC  TCCAATCCTGAAAGTAAGTTTCAACCCTGTGTTGCTCCAATGGTGCTCTTCAAATGCTCAAATTATGAACCAGGAAA  AAAGGGCACAGAGTGTCAGAGAACATGCCAGAAACAAGACATTAACAATTGTGTGAGCACAGGGTGTGTATCAGGGT  GTATGTGTCCAGATAACCTTCTGGCTGATGGACAAGGTGGATGTGTGGAGAGGGAAAAATGTCCCTGTGTCCACAAT  GGAGTTACCTATTCATCTGGAGAACAAGTTCAAGAGGACTGTAACACCTGCACATGCAGAAATGGGATGTGGGATTG  CACGGAAAAAGAGTGTTACGGCACCTGCACCATCTATGGTGAAGGTCATTTCATGACATTTGATGGCAAGAAATATT  CTTTCCATGGAGACTGTGAACAAATCTTAGTCCATGATTACTGCAATACAGACCAGAGTCCATACTCTTTACGCCTT  GTCACAGAGAACATCCCATGTGGCACCTCTGGAACCATTTGCTCCAAGTCCATCAATCTTTTCTTTGGGAGATACAA  ACTGATTTTATCAGAGGAGAAAGAAATTCAAGTTGTTGAAAGCAATGGCACAGATTACCAATACCAAATCCATACTG  CTGGGATATACAATGTCATTGAGGTCAAAGGTCTGTTGAACTTAATCTGGGACAGTAAAACAAGTGTGATGCTCCAA  CTGCATCCCAAGTTTAAGGGCAAGGTGTGTGGATTGTGTGGAAACTTTGATGGTAATGCTAACAATGACTTTATGAA  ACATGATGGAGAAGAAGTCACCGATCCAGTGGTATTCGGGAATAGCTGGAAGTCGAATCCAGGCTGTCCGGATGTGA  GCAATGTTATGAACCCATGTGAAAAGAATCCACACCGGAGTGCCTGGGCTATCAAACAATGCAGCATCATTACAAGC  CCTGTCTTTTCAGACTGCCATTCACGTGTGGACTCTGGCCCATACTATGATGCCTGTGTAAAGGACACCTGTGCATG  CGATAGCGGGGGTGACTGTGATTGTTTCTGTACTGCAGTGGCTGCTTATGCTGCTGAATGCCGTAAAACCGGTGCTT  GCGTAGCATGGCGAAGCCCAAGTATTTGTCCTTTATTCTGTGACTATTACAACAACCCTCCAAGTGAATGTGAATGG  CACTATAAAACCTGCGGATCGACCTGCATGAAAACTTGCAGAAACCCATCAGGAACTTGCTCCAATCAAATTCCCCT  CCTAGAAGGATGTTTTCCTCAGTGTCCTTCTGAAAGACCATTTTTGAGAGAGGACAACAGGAAATGTGTTACAGAGG  CAGAATGTCTTTCTCTCTGTACTTATGATGGCAAGATATACACGACTGGAGATGTGATGTACGATACCACAGATGGG  AATGGTACATGCTTTACAGCTGTGTGTGGATCCAATGGAGAGATAATAAGAAGCATTAATAAATGTATGACAACAAC  TACACCATTCACGTTCACAACTCCACCCCAAACACCAACACCTTCATCACCCGAGACATATACTTCTGTTACTGCTG  CAACACCTTCGACAGAGAGGCCACCAACATCCGAATTGCAAAGGCCAAAAACAACTACTACAACTTCTGGTCCAACA  ACAAAA   muc5.3  F1 -IJ80 -cgagcaatatgcacagcact  R1 -IJ81 -gctcgagcagttgaaaaacc   TTTTCAGCAAGATTGTGACCAGGGGCAGTGGGATTGTTACATAAAGGATTGTCCCCATTCATGTTCAGTGGAGGGCG  GATCCCACATTACCACATTTGATGGAAAAGCATACACATTTCACGGAGACTGCACTTACGTCCTGTCCAAACATTGT  TCTGGCACAGAATTCACAGTTCTAGGAGACCTGGTGAAATGTGGTCTGACTGAGACCGAAACCTGTCTGAAGGCAAT  AACCGTGGCGTTGTTTGATGGAATTACTGTTATTAACGTGGACTCCAGCGGAAACGTTGAGGTCAACAGAATAGTTG  CTCAACTTCCACTTTTTACATCTTCAGTGAGTGTTTTCAAGCCCTCCTCATTCTACATCATCATTGAAGCTCCGCTG  ATTGGGCTTCGTCTGGAGATCCAGCTGGTGCCAATAATGCAGCTTTACATCACAGCCAATTCAGTGTATCAAGGAGA  AACATGTGGTCTTTGTGGCAATTACAACAACATGGAGGCTGATGACTTCACAACCATCGGTGGACTCCGAGAAGGAA  CAGCTCTGGATTTTGCCAACACCTGGAAAACAAGAGCAAGCTGCCCTGATGTTAAGAGAAGCTTTGAGAACCCGTGC  AGTCTGAGCACAGAAAACGAGCAATATGCACAGCACTGGTGTTCCCTGCTGTCTGATCCCTCGTCAGTTTTTGCTCC  GTGTCACACTGAAGTCAACCCTGAAGTCTACCAAGCAAACTGCATCTACGACAGCTGTAACAGTGAAAGGAGCCAGG  ACTGCAAGTGTGCGCATTATCATC   muc2.1  F1 -IJ125 -tgctgcttctggcgctttctggt  R1 -GY2 -cataaccaatttccccatcg   TCGGATGGCTCGAGTTTTTAGCTGCATGCTGCTTCTGGCGCTTTCTGGTATTCAGGTCGATTCAAAAAAGGTCTCTC  CTAGTAATCATGTCAACAGCATCTGCAGCATGTGGGGAAACTTCCACTTCAAGACCTTCGATGGGGACGTCTATCAA  TTCCCAGGGATGTGCGAGTACAACCTGGTGTCTGACTGCCAAAGCCTCATTCGACAGTTTTCGATTTACGTGAAGAG  GACTGAACGCAGCACTGGCCCAAAGATCAGCAGGGTCTCCATAACCATCAACGACATCGCCATTGAGTTGACCGAGA  ACCAAGTCAACGTCAATGAAGCAAAAGTGACGCTGCCCGTCCATGTGTCAGGAATCCTTGTGGAAGAAAACACAATT TACACCAGACTCTATTCCAAAATGGGCATCACTGTCATGTGGAACAAAGATGATGCAGTCATGGTGGAACTGGACTC  AAAGTATTCCAATCGCACTTGTGGATTGTGTGGTGATTTCAATGGCATTCCTGTTTATAATGAGTTTATTCAATCAG  GACGAACTGTTGGATACACTGAGTTTGGGAATATGCACAGAGTTCCCAACCCAACTCATCAATGCGAGGATCCATTT  GAAAACGTGGATGAGCAAAATGTGGTGGACCAGTGTGAAAAATATCGGGCAGACTGCGCAGACCTTTTGGAGGATGA  AAAGTGGTCTTCTTGTAGCTGGGTTTTGGACCCTGAGGCTTATATTAAGGCATGTACAAATGATCTCCGCAACCGTC  AACCTGAAGACGAAGACACCACTGCACTCTGTGCAACTCTAACTGAGTATTCACGACAGTGTTCACACGCTGGAGGA  AATCCACCCGCATGGAGGACAGCAAAGTTCTGCAATGTGCAGTGCCCCTACAATATGGTACANNNNNNNNNNNNNNN  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNGACTTGTGGCCTTTGTGGAAATTTCAACAAAGTGCTGGCTGATGA  CCTGAAGACCCCTCAGGGGGTGGTGGAGGGTACAGCGGTTTCCTTCGCAAACGCCTGGAAAGCCCAGTCCAACTGCC  CTGACCGTTCTGAGAGGATGGATGACCCCTGTTCCTACAGCAGTGATAGCGAGCACTTTGCTGAGCACTGGTGTTCC  AAGATGAAGGACAAGGAGAGCCTCTTTGCCCAATGTCACGCCACGGTCAATCCAGACAGCTACTACAAAAGATGCAA  ATACTCCAGCTGTACCTGTGAGAAGAGCGAGGACTGTCTGTGTACGGTTTTCTCCTCATATGCCCGGGCCTGTGCGG  CTAAAGGAGTAATCCTCGAAGGCTGGAGAGAAGTTGTGTGCGACAAGTATATAAAGGATTGCCCAGCCTCACAGAGC  TACTCCTATGAGCTGCAGAGCTGTCAGCGCACCTGTGTTTCTCTCGCCTCTGAGCGCCAGAGCTGCAATGTTGACTT  TGTTCCTGTTGACGGATGCGCATGCCCAGATGGACTGTACCAAGATGAGAATAATCTTTGTGTACCTATGGAAAAAT  GTCCATGTTACCACAACGGGCAGAAGATCCATCCTGGAAAGTCTCTCACTATTAGGGACGAACACTGTGTTTGCATG  AATGGAAAATTCCACTGTCGATCCTGGAAAACCCAAATTCTGGGATGTCCCTCTCCAAAGGTGTTCTTCAATTGCAG  TACAGCAGGCCCAGAAGAATATGGCTTGGAATGTGCAAAGACTTGCTCGCATCAAGAAGTTGACTGTTTCTCTCTAG  ACTGTCAGTCTGGCTGCCAGTGTCCTTTTGGTCTACTGGATGATGGCAGAGGACACTGCGTTCAACCGTACAACTGC  CCATGTAAACATGATGGACAGTATTATGCACCAGGATCTGTGATTGTTAAAGATTGTAATAAATGCATTTGTCGATG  GGGAAATTGGTTATG   muc2.2  F1 -IJ111 -actgtccgtgtcctcatggt  R1 -IJ112 -tctcctccagtgtcacatgc   ACTGTCCGTGTCCTCATGGTGGACAACTTTACCAACCAGAGACTGAGATAACTGTAGACTGCAATAAGTGCACTTGT  CAATCTGGAATATGGACATGTACAAAAAATAAATGTCCAGGAACCTGCACTATATATGGAAGCGGACATTATAAAAC  TTTCGACAATCAAAGGTTTGGATTCCAAGGATCCTGCAGTTATATAGCAGCTCAGGATATGCGTGGAAATAGGACAG  GAATATTTCAAGTAATAACTGAAAATATTCCTTGTGGAAGAACAGGGACCACATGCTCAAAGTCTGTCTTTATTCAA  TTTGGGAGAGTGTCCCTACACCTTTCAGATGAGCTTGAAACACAATATTTAATGGAAAGTGGCGCACTAATTAGAAA  AATTGGAATGTACCTTGTCATTGATACTAACATTGGGCTGACAGTTTTGTGGGACCGCAAAACCACCATTCACATCA  TTCTGCAACCTGAGTACATGGGAGAAGTATGCGGCCTATGTGGAAATTTTAACGGAGATGGAAAAGACGACTTCATC  ACTAAAGGTGGTGTGCAAACTTCAAATATAATTGAGTTTGTTGACAGCTGGAAGCAGAAAACCTCCTGCCCTGATGC  TGCACCAGACTTTGACCCATGCGTTACGAACCTCTATAGAGAGGAATGGGCAGTATTAAAATGTAGCATCATAACGA  GTGATACATTCAAAGACTGCCAAAAAAAGGTGGATCCAACACCGTATTATGACAACTGTTTGAAGGACACGTGTGCA  TGTGACACTGGAGGAGA   F2 -IJ113 -accacaaccaaacccatgtt  R2 -IJ114 -cctctcgaatgctggatctc   ACCACAACCAAACCCATGTTATGAATGTATAAACATAAATGGAAGTTTCATCCCTGTTCAACGGGATTGTCTTCCAC  CGCAAAACATCACCTGTGAAAATCACCAGCCAAGCGTGCTGCTAGAGGATAAGCACGAATGCTGCCCTTATTACGTC  TGTGATTGCTTTTGCCAAGGCTGGGGTGACTCCCATTACATCACATTTGATGGACTCTATTACAATTACCAAGGAAA CTGCACTTATATTTTAATGAAGGAAATTAGCCCTCAATTCAATTTAGCAATCTACATTGAGAATGTCTACTGTGACC  CTGCTGAGAATGTATCCTGTCCCAGATCCCTTATTGTGTCTTACAACAAACAAAACATTACACTTAGAAGTCACAGG  CTAATGGGAGGAGCAAATCTAGAGGCTCTAGAGGGAAATATTATGCTAGCACTGCCGTATGATAATAATGGCCTGAG  GGTTATTAGTTCAGACCTAAACTTATTACTAGAGATTCCAAAACTCAACGCCTATGTACTATTTGGAGTCTCTGGCT  TCAGCATCAACCTGCCATTCCAGTATTTTGGAAAAAACACAGAAGGCCAATGTGGAACATGCAACAACAACCAGAAT  GATGATTGCCCTGGATCCTTGGCAAACGACTGTAAAATAATGGCAGAGAACTGGAATACTACAGTTTGCACTCCACC  AGCTCCATTACCTACTCCTAACTCACCCCATGTCCACCCTGACTGCTACCTACTAAACACCACGTTTGAAGCGTGCC  ACTCCCATGTGCCTCCTGAAAACTTCTTTTCAGCCTGTCAATATGACAGCAGTAATAACCCTGCTGAAGTGTGTGCC  AGTCTGCAGAGCTACGCAAGCGTCTGTGCAATGTTTGGGGTCTGCATATACTGGAGGAACTACACAAGCCAATGCAA  TATTGGTTGTTCAGAAGATAAAGTGTTCTTGCCTTGTGGTTCATTTGAACCGCCAACATGTAGAGATAGACAAATGG  AGAGCAACATTACAGTGTCCACAGAAGGCTGCTTCTGTAGTCAGAACACAACACTCTTCACCAAGGATTCTGGAGTC  TGTGTGCCACAACCCTGCGGATGCTTGGACTCATCTGGGAAACCACGTAGGTTTAATGAGAATTTTACGCACAACTG  TGAGGACTGTGTCTGTGATAAGGCCAGGATGTCAGTCATCTGTGAACCCAAGAAGTGTCCCGATGTGCCCCCTGTGA  ACTGCACTGAGCCCTTCATGGTGGTCAATGTCACCGATCCATCAGAGCCATGCTGCAGCAGACAAGTTTGCAATTGT  AGCATGTGCCCATTTTCGGAGGAAAAGTGTGAGGTTGGATATGAACTGATTGTGCACCCTTACGGAGACTTCTGTCC  AGAAATCAGATGCGAGTCAAAAGAAGTGTGTGCCTACAACAACACAGAATATAAGCCTGGGAGTAAAATCCACGTAG  GGCCTTGTGTTAAATGTAACTGTGAATGGGACCCATGGACTGAACTATATCAAATGAATTGTTCCTATGAAGTTTGC  CCTGATGATGAGTGTTATGAGGGGTTTGAATATGTGAAACAAGATGGAGAGTGCTGTGGAACATGTAAACTAATGAG  CTGCATTTATTATAGAGAGAACAACACTAAACACATTCTTCATGATGGAGATGTCAAGAATTTTACATGTGAAACTG  TTTCCTGTCATGAAATAAATGGCTCATTTTTGATTGAAAAAACCAAAACAGTGTGTTCGTACTCGAGTGTGCACGTC  TGCGAGTATGGGTTTGAATATGTGATGAAAGAAGGCGAGTGCTGTGGAACATGTGAACCAGTGGCCTGTATTTATCA  ATCACCAAACAACACCATACATATTCTCAAGGATGGACAAGAGTTTAAGTATAAATGTGAAACTGTTACCTGCAATC  ATATTAATGACTCATTTGAGATGAACATAACCAACATGGAATGTATTCAATTGAGTTCAGAGGACTGTGCGTCTGGC  TTTCAATATATGAAAAAAGATGGAGAGTGCTGTGGGTCGTGTGTACAAGTGGCCTGTATTTATGATGCTCCAGACAA  AACCACACATGTTCTCCAGGAAGGACTTTCATACAATATATCATGCATGAATGTCACATGTCTGAAAAGGAATGACG  TGTTCACGATAAAGGAAGAAATGAAAAAATGCCCTTCCTTTAATCAAGATGACTGTGTGGAGGGAACAAAGCAATTT  GATGAGGATGGATGTTGCCCAAACTGTGAAACTCGTAACTGTGCTCCTGTGAAGAACGTCACTCGTCTGAAAGTCAA  TAATTGCACTTCAACTGAAGATGTTGAAATTACATCCTGCGCTGGTCACTGTGACTCCAAATCAACTCTGGATCTAC  ATGGATACATGATGAACAGCTGTTCCTGCTGCCAAGCAGAGAGATCCAGCATTCGAGAGG 
muc5.1 F1-IJ1 -tgacatgggttgaaagcaaa R1 -IJ4 -tggtggtgttgaaaatgtga
